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(54) DEVICE AND METHOD FOR GRADIENT LIQUID CHROMATOGRAM MEASUREMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a method that can 



analyze in i I/ min order to improve detecting accuracy, obtain a gradient of 
high accuracy with repeatability, obtain a measured result of high accuracy 
even if changing flow at low cost with easy operation, introduce the whole 
quantity of an object component into a mass spectrometer in the case of 
using the mass spectrometer as a detector and adjust flow, pressure and 
gradient inclination synchronously with measurement in carrying out mass 
spectrometry. 

SOLUTION: To attain the purpose, this device 2 for measuring gradient 
liquid chromatogram comprises a liquid feeding system 1 0 provided with 
liquid feed pumps 4, 6 and a gradient solvent filling pipe 8 that can store the 
whole capacity of a gradient solvent used for at least one measurement: 
and a separating and detecting system 20 provided with a sample filling 
mechanism 14, a separating column 16 and a detector 18. 
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\i.mm.myy4. 6££^xm.mtix\,->&m#ms. 

*>tz$&ms.x'0)EMfittm*! 7 -h t «nb 

fc-*-*fc*>eH 1 fcKttLfcSUI • E*Mm®®3 8£ 
[ 0 0 5 4 ] H 1 fcB»Lfc**Wtf>-*ttWJIir. ft 

-f. fc*jRHfc:bivCHlfcHt«J«*(c»JM-*« 
[0055] I««»*«KJittm«-C««BSfl, Sffi* 

muki^<u mmtmtti. i^t^oggiti 

1 Ojw l/mi n£lT. § hliZ\t 1 ~2*t 1 /m i nig 

#* { SI»^:<?ir-3TL*3fc«>T-«>S. iJtm^fBlfc 
(ia^tLTO. 5^3m£&X'hhZttfimXh 
S. inj:0*^i:Xr9Ac>Eft*«**<ajfl:LTL4 
otztoX-b*. -«Wte<4eiUBaEflW>ffi*4:Htffift 

[ o o 5 6 ] a;^2 4 tcsaisnrv^wfff-A-r 

3 614. A7Uy24£BrJ6l$[aiB;l&LT. 6 

t=j:4««OEL. mzmfczmizimztitzmz. * 
yy-4. enzx-yxmrnztismmnEMfi, Km.*? 
m. &ijtm tmsziz* & j: a wmtztix v ^ 
4. 

[0057] ;oJ: 3 24iz^^x —mmztf 
yy-&m&%frt>mmztiK:&tz. *y?<7>mwMtf 

^S^it, 1Tfff-x-r3 6{CJ:- 5 T*Si*5Al 6(= 

*^&ee^j t m tmmco&jiizM&ztLt:®, mm& 

$ii4 J: ■Jfcijri. *LT. «i»«fftfc:«t 4«*x^. 

[0058] dcoi 5 ^rffglc J: oTWPkO^Wttf d 

h/um%tf'€bti& b%X'*>iXi>. g W«7>otr 
-^jWI 0 -T rr Li 3 £ t ©S^tfftf^A^ii 

§ , eiai®so±#5r iei-r 4 ; t *^t-^ h . z?>tzit> 

4. 
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[00 59] tfzmmcr> J: o C#»SI*>*irMiaUI • 

[0 0 60] icoj:5^LT. w^Mfumr Ltd& 
3*#JBfc*»*jsu ^s'xj' 

JiWr 2 6 MtH 3 *»6H 5 fcyj^WBTtO 0 »i 

dc0^yuy2 6^-h atb. ct 
d, ekf Sr^lSlf &fc. itOTA* 6*>£>$3-?--2 
2, 2 4 £31 9. A*/l/7"2 6^-ha*>4>btC 

■thztx-^x^yyA^ 6. 5^-22, w?2 

[0061] iivtmemni oizmm&t&ftM 
tfMi&cottm t mwwn 'omti^mt^yiizx^ 
zft? zb~cism%tSitiFC. fr-omte'<TM*®%i,zn 

•3 ,rk tttmitzti^X . n 

1, 02lc^L*: rixt- 0-^4 013,1: oTtfxTM, 
6. 12^<;U7'24. 26. 28. Stfi^tfritl 8, 
HPLCtfcitt2§3 2, *J JtfSm&AtlBW 1 4 fc-fiL 

[0062] CltOj: fcSWfeWMMctt*. 
fc$r *} . Sffifl-tfrst-CX^? h^afi&MTd fc # 

[0063] 5Sr*J*fHH*RW*-4fe«>te*5MB«0-jlS 

mm m^xwimftit:tf. *9tmazz ciessl 

1 0 0%X'h *) . fflllBS&lttfWMB 1 0 OXX'hhtz 

m<W1&A : }§&B#1 : 9 9 fc&.g> J: 5=5rfr:trOtfx 

9 hfrWIZcTimzZlRZ'bZ < LtitZ lz, tity-rcDM 
/jNgLfti O/hSv^iBWfiSf i: t i>#*.£>;h. 

r*?wmm®ii^wm#>7%b'iffix.xis< t . 

aUUvhS< Lfcfc*tc. ^JK^rteioTiSSSfr 



7ii>y-(r>®'\^is.zT±i??>mm.m.t%&i: ozmmz 
mv&zttfx'$&. z0>jtoiz*%miL. imirzmt 
xmssiBtt: naixmrntz z t tmnta> h . 

[0064 3 

fcfcLfc. 
[00651 ^1 

tj^fc. *i oo%co?wto. o i%r-fchvs-is-tf 

T-b t-^ t- VilsZm^X s UJ^fflJKJt3& t * 1 0 0%*>£> 
1 O^Tg^fflfiLttO . 0 l%T-feh>-^tfr-feh^ 
MJ/H 0 0%k^l. J: 3=5r^5^xy h»jB^*ffjSL 
•?-05^7> ; x>-h^^iEt<f^B&$^T^|,^Sr 
iS^Cfc. II 1 {c^-T-tf^^CkoT*! 0 0%^«Sr 

7ttyy6iz£ixo. 0 

y/P£rh-*;PS[jfc&«4 0ju I/mi nk^SiatdM 

iU*ioo%KioK-o. o i%T-thy&tf 
tf T-b h - h U ;H 0 0 %k ^ri. ^7 xx >- hjfjSSrf^ 

^^yxyNjg^^sic^a^^. 
x>-h^l«?E» < i : 8C<i;Si4 9 0// 1 C0i><7>$:mmL 
tz. 

1 0 0 6 6 ] ^5 xx y hmWOjmtf&T ttz h . /< 

)is72 8*m&*.x. mm&i ok^ffi^m^2o^ 

SNSL. i*?SfiSr5At 1/mi nt^gU. HPLC 
^tillff3 2 k LTfflVi>t UV«iaits2 6 0 n m-CgiajS: 

^L^:. T-fehxJ42 6 0 nmttmz&lB.ZWotzib. 

±MVX<&. fcfc'U 7jckr-feb-hyyP+oiS3t« 

yi*±< l zaiz%&tei'X'$>2> . 
[0067] leC/^yiyM^-X?-!^ 

nvh^7All Sift k'fc 0 t~±tCi^fttlk ^l.^- 

«{i^5xx>h?S«5E«1 : +^IEL<^)S$^. %N 

WWztlX ^hZt tfhfrh . 
[0068] 11112 

wt\^x. mtmmtmmcr)imzmux. mmzty;* 
?z-ftVrLx*ti. mwktLxumwAtLXTbvy 

>M-oBM**tHK* . MMBk LTf-b5 7;P3i-oK 

^WSTii, -+f>7'4. 6{=«to-C^7xx>-h^^ 
^WtBAJt^ffiKA 1 0 0%X\ 1 0^T««B 1 0 0 
%k k**Jt**«IWWk36fl:-r*^5yx >- h?S^5r 
h-^^ifi4 0/il/mi nt'ML. Si^4 9 0 
^ 1 <n?y xx V hjS«E3t««fc3(E9S Lfe. 
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[0069] »«fHaBRT»i*9A4: LXtf? 9^>-)V 
~sy>Z~sV* izmm Lfc^MBW* 3©K LfcrtS 0 . 3 
mm. J|§1 5cm<D»ffl#5A£$fflL*:. *LT1J 

XiXWMAZttmtflliiMz 1 Oju 1/m i nTSi 

[0070] firfe^^'x v M§^*ffiifc#i§t&aj 

^)$felS^VN';P7'2 8<9SBfc*fct>Ofc¥iJl!rU /N*;py 
285rH4tc*-t«J:d^grigS^{c:-U) 1 9#^. ^fcay 

/mi nfcSSU. -?-LTlS«^lffliMA««14T- 

ffl«**WlU B»*IW*l/C, WmrtHfSfcfMf 
Lfc. UVfcfcB»«2 10nmt^ffi'tS«fc5fciftjgL 

[0071] Ltffe<^*l:a»«*9A-C»«SftfcK 
-cetfcBSix*:. «?tB$ix^^D-?hir5ASrH7{C^ 

24 SrW3ei»BWrfff-*-^3 6 Kmrt-t «t 5 
1 /m i ntc:^35U E^jSrsSfi^Mf*t*7At*^ 

^o-7h^5^5r08 (a) ££128 (a) fcfcV* 
T3. 5 6^f-i? (08 (a) KfcV vC^EPT'SL 
fct-?) £129 (a) 

[0072] S95gjM&7 Ltzb? >hv-yl3.#>rcr> 
8Sa&7C<05ju 1/mi ntlU, 5g«£»73-fr 
l27C^L^#^>il£^n-7hi/7A£#M-rS 

Ji^lttWtlftSitT^&OjWIBrSfc. 08 
(a) teJ:lX|29 (a) fcjj**»eiS*a»^ ««#tf 

tttJ: 4Me#j%#fcfT*>*iTV*4£ fc fc. 
[0 0 73] ttttSBBl 

us. nss2tm«. tmtitXitfywk. mmt 

[ 0 0 7 4 ] ^5 x*x >- hjfflHaMWrfi-Ctt. itf^r 
4. etCioT^^xV-h^O^ffi^Jt^jg^A 



10 0%T\ 10#Tif&B10 0%i:i:5:&it35A*ii: 
tSWCSHM-S ^5 i'hitjBte h-*/US5*4 Oju 
1/mi nt'ML, ®Mff49 0M \ <T>7 y i? s.V V 

mmvmizx&i,tz. ftmHZ&x-itty&t lx* 

F*IfI0. 3mm.IS 1 5 cm<OMte#yJ*$:&mi, 
^yri2^ioTSatAS-7>6IKai^l 0// l/m 

[0075] mriB/5 ^x y vmmm$mtttfflik& 

fcWJS*flBiiir& t . n >- h o- 7* 5 /7 xi > hftgg 

2 8Srl24{=^-rJ:d^eiESI^l=;«0#i.. HB#(C3y 
ho-5<i^>-r4. 6<7>SEfiSr®a»«flt^«*3«J: 
tf$Ht3iifcjS$h^JbWAT*S«*i: LT 5ju 1 
/m i n fc^M Ut. * LTKW £i#ftixA$lft 1 4 T* 
&.g>-f yvx^KJzoT&AU HPLC^ajf|32 

•c^suv^aifitMa^ajiti ssrfms^ -e^ta 

iWE**»IU fB#SS:^4&LT. tttMHIfiSefHT 
Lfc. UV^ajf|{i2 1 OnmT'^aj-ri.Jrdttg^L 

[00 76] U£t,<-t&t5m*iy£.X'ti-f&2tlfzi1i 

nnfyrtHt&yyy^yYizftmzti. uv^ajs 
hh. ^>vu-y\tmmmzw<i\^t^(n<n, mm 

(b)t. &tim8 (b)ttiV>t0. 6 5#<Dt-;? 
(H8 (b) (ctJ^T^EPT-^titf-^) £09 
( b ) fcjRf. 

[0 0 77 ] H7fcJ;t>T2l Ot^L^^avh/^A 
SrJt«-TS fc, *®I2T1±^.^^ b;ua!l^B#^y<^7 - 2 
4(cior£E*<0iBtt. «J:Wf«Ji<?«3eS:fTdfci6, 

[0078] $£fcia8fc*Lfch-?/W:t>'?nv 
h^5A<0^EPT^LfcR— OBWfiE^WMS/MS^ 
^b;u£it®L£l29T'ii, 5g§*2T#&*irt:09 
(a) «Wa*«ttS/NilX2ttflMtl#LTV^*i 

46, 8HlOlME*ff*>sarV^fcifcttL"C. tk&®&<0 
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[ 0 0 7 9 ] iOJ; 3 C^HujOiSEtt. M S/M SX 
^^h;USB^t. 3Eft£'h$<U f-^^£fJSr®< 
■fhZh X\ bfrMimiSZ&K thZb &X' 

L-*>i> , sts^Bjo J: 3 tc^5 xx V bftttftft* (c%& 
t#>;/5 xx > Mf MZfttft LTfc < ttX 

i o o 8 o j ja±Kw L/ci o *m&8atizxti 

[0081] $ 6 cwgitt#*> 0 . »«coj>«.^ 
5 xx y h £££ WfSP^rS 2. ^7 xx x h ^r^* 

tx. not, eea, ? 5 x'x>h ffmt «o3H5*frv\ 

[0082] 

Pit 

[Effiofsm^isHB] 

[01 ] HU4*«WK*»t*^9^xVfJS«c^nv 



h yymm^wnwm^mx'h & . 

[02] H2(i*^{cfcft^^5^ x >'h?g[#:^n-7 
[ 0 3 ] 0 3 «0 1 U W>-^ttt»JBfc:*i 

[ 04 ] 0 4 till 1 (ctea LJt*JHHO--IIJIBBJBK:*J 

wc. ffi%ttffimzftr>xuhmftmi®x'S>&. 
i 0 5 ] 0 5 urn 1 ctaa L^^UBjco-^t^^cfc 

[H6] 06ti:/7xxx>i§&O<-;*94x^)^{t 
Sr&iB Lfc J? o v ??J*X'& h . 
[07] 07(igTufi • Efifmg^ffiteJSLTlS^cOrJ'y 

[08] m8i±m&ftvmx-mfe2titib-?M*> 

[09] 09<±, 08t^L^Epg|5^br-^-CCOM 
S/MSX^ l-/xT'£>&. 

[0 1 o ] 0 1 o tistfi • &jj$mmmmitriztm 

cofy^rz&yyirjyhizttML. vvtkft&X'®. 

4. 6 inaffl^vr 
8 ?yv*>vmwtwm 

10 iMMm 

1 2 *yjjmmxv? 

14 KH&AflHt 
1 6 #fi#5.A 
18 M^tfflH- 

20 
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